Importance of intermolecular interaction on the improvement of intestinal therapeutic peptide/protein absorption using cell-penetrating peptides.
Our previous reports showed that the absorption of therapeutic peptides and proteins was significantly improved by coadministration of cell-penetrating peptides (CPPs) as the physical mixture. However, the mechanisms for this improvement are not clear. In the present study, we verified the hypothesis that the electrostatic interaction between drug and CPP is related to the enhancing effect of the CPP on the intestinal absorption of therapeutic peptides and proteins. In this study, the intermolecular binding was analyzed by surface plasmon resonance (SPR)-based binding assay, and the effect of CPPs on the intestinal absorption of peptide drugs was examined by in situ absorption study using a rat intestinal loop. Among the 16 peptide drugs possessing different isoelectric points, it was observed that only gastrin, insulin and glucagon-like peptide-1 (GLP-1) bound to D-R8 (D-form arginine octamer, a typical CPP), and subsequently their intestinal absorption increased by coadministration of D-R8. In contrast, the intestinal absorption of other peptide drugs that did not bind to D-R8 was not affected in the presence of D-R8. Thus, this study suggests that intermolecular binding between drug and CPP is an important factor governing the enhancing effect of the CPP on the intestinal absorption of therapeutic peptides and proteins.